Pivotal role for aspartate-80 in the regulation of dopamine D2 receptor affinity for drugs and inhibition of adenylyl cyclase.
An aspartate residue corresponding to aspartate-80 of dopamine D2 receptors is strictly conserved among receptors that couple to guanine nucleotide-binding proteins. Mutation of this residue alters the function of several classes of neurotransmitter receptors. Dopamine D2 receptors couple to the guanine nucleotide-binding protein Gi to inhibit adenylyl cyclase (ATP-pyrophosphate-lyase, cyclizing; EC 4.6.1.1). Like other Gi-coupled receptors, the binding of agonists and some antagonists to D2 receptors is sensitive to pH and sodium. In the present report, we demonstrate that substitution of an alanine or glutamate residue for aspartate-80 severely impairs inhibition of adenylyl cyclase by D2 receptors and also abolishes or decreases the regulation of the affinity of D2 receptors for agonists and substituted benzamide antagonists by sodium and pH. Our data support the hypothesis that the conformation of D2 receptors is maintained by interactions of monovalent cations with aspartate-80. The regulation of D2 receptors by this interaction has important consequences for the affinity of D2 receptors for ligands and for signal transduction by D2 receptors.